Does Aerobic Training on a Treadmill Improve Symptomatic Control and Quality of Life in Patients With Asthma? by Bracy, Brianna
Philadelphia College of Osteopathic Medicine 
DigitalCommons@PCOM 
PCOM Physician Assistant Studies Student 
Scholarship Student Dissertations, Theses and Papers 
2020 
Does Aerobic Training on a Treadmill Improve Symptomatic 
Control and Quality of Life in Patients With Asthma? 
Brianna Bracy 
Philadelphia College of Osteopathic Medicine 
Follow this and additional works at: https://digitalcommons.pcom.edu/pa_systematic_reviews 
 Part of the Medicine and Health Sciences Commons 
Recommended Citation 
Bracy, Brianna, "Does Aerobic Training on a Treadmill Improve Symptomatic Control and Quality of Life in 
Patients With Asthma?" (2020). PCOM Physician Assistant Studies Student Scholarship. 517. 
https://digitalcommons.pcom.edu/pa_systematic_reviews/517 
This Selective Evidence-Based Medicine Review is brought to you for free and open access by the Student 
Dissertations, Theses and Papers at DigitalCommons@PCOM. It has been accepted for inclusion in PCOM 
Physician Assistant Studies Student Scholarship by an authorized administrator of DigitalCommons@PCOM. For 








Does aerobic training on a treadmill improve symptomatic 




Brianna Bracy, PA-S 
A SELECTIVE EVIDENCE BASED MEDICINE REVIEW 
In Partial Fulfillment of the Requirements For  
The Degree of Master of Science  
In  
Health Sciences – Physician Assistant 
 
Department of Physician Assistant Studies 











OBJECTIVE: The objective of this selective EBM review is to determine whether or not “Does 
aerobic training on a treadmill improve symptomatic control and quality of life in patients with 
asthma?” 
 
STUDY DESIGN: This is a systematic review of three randomized control trials (RCTs) 
published between 2013 and 2016 in peer-reviewed journals. 
 
DATA SOURCES: Three randomized control trials (RCTs) were found using PubMed. All 
articles were published in peer reviewed journals and selected based on their relevance to the 
topic and evaluation of outcomes that mattered to patients. 
 
OUTCOMES MEASURED: Symptomatic control was measured by recording occurrence of 
symptoms in a diary and using the 7-point scaling system Asthma Control Questionnaire (ACQ). 
Quality of life was measured by using the 7-point scaling systems Pediatric Asthma Quality of 
Life Questionnaire (PAQLQ) and Asthma Quality of Life Questionnaire (AQLQ). 
 
RESULTS: Franca-Pinto et al. found that aerobic exercise on a treadmill significantly improves 
quality of life compared to a yoga breathing exercise (p=0.034). However, the increase in 
number of asthma-free days was not significant compared to the control group (p=0.987). 
Andrade et al. found that aerobic exercise on a treadmill significantly improves quality of life 
and increases the number of asthma-free days compared to usual physical activity (p=0.031). 
Gomes et al. found that aerobic exercise on a treadmill significantly improves symptomatic 
control (p=0.01). Similar results were found using an active video game (p=0.001). 
 
CONCLUSION: All three studies support aerobic exercise on a treadmill as an effective adjunct 
therapy to improve clinical control and quality of life for patients with clinically stable asthma. 
Future studies can focus on the effect of exercise on the frequency of side effects experienced 
from medications. Future researchers can develop a regimen that reduces the number of patients 
that are lost to follow up. 
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 Asthma is a common chronic inflammatory condition characterized by reversible airway 
obstruction. There is no cure and the exact cause is unknown. The symptoms are due to a 
hyperresponsive reaction where swelling and mucus production cause narrowing of the airway in 
response to certain triggers such as tobacco smoke, cold air, allergens, and physical activity. This 
leads to wheezing, breathlessness, coughing and chest tightness. Asthma is more common in 
children and associated with other atopic conditions such as allergies and atopic dermatitis. 
Individuals with asthma tend to avoid physical activity to prevent triggering symptoms, leading 
to a sedentary pattern of life associated with increased bronchial hyperresponsiveness.1 This 
pattern is especially harmful in children, where exercise plays an important role in motor and 
psychosocial development. 
 Asthma affects more than 25,000,000 Americans, including 8.4% of children under 18 
years of age and 7.7% of adults.2 In 2013, the total cost of asthma in the United States was $81.9 
billion including costs due to medical expenses, absence from work and school, and deaths.3 In 
2016, there were 188,968 hospital stays, 1,776,851 emergency department visits, and 9,789,350 
office visits due to asthma in the United States.2 The prevalence of asthma continues to grow and 
many patients with asthma cannot afford their medications or have not received proper education 
on using their medications.4 
The severity of symptoms ranges from intermittent to severe persistent. Those with 
intermittent asthma experience symptoms fewer than two days per week, while severe persistent 
patients experience symptoms throughout the day and almost every night. Symptoms can be 
controlled with medication and avoidance of triggers.  
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The mainstay of treatment for asthma is beta agonists and corticosteroids. Every 
asthmatic patient should have a short-acting beta agonist (SABA) inhaler for relief of acute 
exacerbations of symptoms. The most common SABA inhalers contain albuterol, levalbuterol, or 
terbutaline. Other medications are then added in a step-wise manner until symptoms are 
controlled. Use of a SABA inhaler more than twice per week for relief of symptoms indicates 
inadequate control and another medication should be added. The first step is to add a low-dose 
inhaled corticosteroid (ICS) such as beclomethasone, triamcinolone, or budesonide to the 
regimen. The dose of the ICS can be increased until the patient has proper symptomatic control. 
There are also combination inhalers containing both a SABA and ICS. If symptomatic control is 
still inadequate, the next step is to add a long-acting beta agonist (LABA) such as salmeterol. A 
short course of oral corticosteroids can be added if all the previously mentioned medications fail 
to control a patient’s symptoms. Other adjunctive medications for severe asthma include 
intravenous magnesium and anti-IgE monoclonal antibodies such as omalizumab.  
 All the medications mentioned above control asthma symptoms via bronchodilation or 
reduction of inflammation. Side effects of beta agonists include nervous feeling, hyperactivity, 
and tachycardia. Side effects of ICS include cough, sore throat, and oral thrush. The cost of 
inhalers places an economic burden on patients and the prices continue to rise.5 Aerobic training 
on a treadmill can be added to a patient’s treatment regimen as an adjunct to medication. 
OBJECTIVE 
 The objective of this selective EBM review is to determine whether or not “Does aerobic 
training on a treadmill improve symptomatic control and quality of life in patients with asthma?” 
  




 Articles were searched via PubMed using “asthma” and “exercise therapy” as keywords. 
All the selected articles were published in English in peer reviewed journals. The intervention of 
aerobic exercise on a treadmill was compared in efficacy to usual physical activity, a yoga 
breathing exercise program, and aerobic training using an active video game. The population 
studied was patients with clinically stable moderate to severe asthma. Patient-oriented outcomes 
that were measured are symptomatic control and quality of life.  
 Inclusion criteria included studies that were randomized control trials (RCTs) and 
published after 2008. Exclusion criteria included studies with obese participants to minimize the 
range in severity among patients. Statistical analysis of data included mean difference from 
baseline, mean between-group difference, and p-values. Each article was selected based on its 
relevance to this review’s clinical question and having patient-oriented outcomes. Three RCTs 
were selected for this review. Table 1 shows detailed study components of each article as well as 
inclusion and exclusion criteria. 
OUTCOMES MEASURED 
 This review examines the effect of aerobic exercise therapy on the symptomatic control 
and quality of life of patients with asthma. Symptomatic control was monitored through the 
Asthma Control Questionnaire (ACQ) and patients recording in a diary the occurrence of 
symptoms plus the use of any medication. The ACQ is a 7-point scale assessing symptoms and 
rescue bronchodilator use in the past week where a lower score indicates better control. To 
monitor patient’s quality of life, these studies used the Pediatric Asthma Quality of Life 
Questionnaire (PAQLQ) for patients 7 to 17 years of age and the Asthma Quality of Life 
Questionnaire (AQLQ) for patients 17 to 70 years of age. Both questionnaires are 7-point scales 
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assessing symptoms, activity limitation and emotional function. In addition, the AQLQ includes 
assessment of environmental exposure. A higher score indicates a better quality of life.  
Table 1: Demographics and Characteristics of Included Studies 
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 All three studies included in this review are single-blinded RCTs. Double-blinding was 
not possible because the intervention involved performing physical exercise. One study was with 
adults and the other two with children under 17 years of age. All studies used the Global 
Initiative for Asthma as the standard for asthma diagnosis. Patients with heart disease, 
pulmonary disease, or musculoskeletal disease hindering the performance of physical activity 
were excluded. One study additionally excluded current smokers and ex-smokers while another 
study excluded those with a respiratory infection in the past two months or a fever in the past two 
weeks (Table 1). For each respective study, the patients in the control and intervention groups 
had similar baseline characteristics. 
Franca-Pinto et al. recruited 58 outpatients from a university hospital with stable 
moderate to severe persistent asthma. The patients were randomly allocated to either a control 
group or a training group for 12 weeks. Both groups participated in a yoga breathing exercise 
program twice per week. Those in the training group also participated in an aerobic training 
program twice per week on an indoor treadmill. Each patient kept a diary of daily symptoms 
which Franca-Pinto et al. used to measure clinical control by tracking the number of asthma 
symptom-free days. They measured quality of life using the AQLQ score. There were seven 
patients in the control group and eight in the training group who were lost to follow up.1 Only the 
43 patients who completed the study were analyzed. The training group significantly improved 
both their quality of life and symptomatic control compared to the baseline.1 However, only the 
improvement in quality of life was significant compared to the control group (Table 2).1 The 
between-group difference for symptomatic control was possibly not significant due to a small 
sample size. When comparing the frequency of exacerbations during the study, the training 
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group had significantly fewer than the control group (p=0.021).1 Overall, Franca-Pinto et al. 
concluded that aerobic training improves quality of life and reduces exacerbations in adults with 
moderate to severe asthma compared to a yoga breathing exercise. 
Table 2 Outcomes of Aerobic Exercise and Yoga Breathing Exercise Program 
Outcome Mean (95% CI) between-group difference P value 
Asthma symptom-free days 0.1 (-7.2 to 7.3) 0.987 
Overall AQLQ -0.9 (-1.7 to -0.1) 0.034 
 
 The study of Andrade et al. included 33 children with controlled persistent moderate 
asthma from a pediatric pulmonology clinic. The patients were randomly allocated to a control 
group or exercise group for six weeks. The control group maintained their usual level of physical 
activity while the exercise group performed supervised aerobic training on a treadmill three 
times per week.6 Two patients in the control group and four patients in the exercise group were 
lost to follow up. Only the remaining 17 patients in the control group and 10 in the exercise 
group were analyzed. Andrade et al. measured quality of life by using the PAQLQ score and 
clinical control by monitoring the number of asthma-free days each patient reported in his or her 
diary. Only the exercise group significantly improved their quality of life compared to baseline 
(p<0.001).6 The exercise group also had significantly more asthma-free days throughout the 
course of this study  compared to the control group.6 Andrade et al. concluded that aerobic 
exercise significantly improved both quality of life and symptomatic control compared to usual 
physical activity (Table 4).6 These results are limited due to the small sample size of this study. 
Table 3 Outcomes for Usual Physical Activity and Aerobic Exercise 
Outcome Control group Exercise group P value 
Overall Final Mean PAQLQ (SD) 5.1 (0.3) 6.2 (0.4) 0.031 
Asthma-free days 20.7±9.3 29.8±6.6 0.012 
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Gomes et al. studied 36 children with clinically stable asthma from a tertiary center 
specializing in childhood asthma. They randomly allocated each child to either a treadmill group 
or video game group for eight weeks. The protocol of both groups was carried out at a university 
clinic twice per week. The video game group played a game called Reflex Ridge where 
participants can jump, squat, or lean on a movement platform.7 The treadmill group followed a 
regimen of running on a treadmill. Seven children in the video game group and three in the 
treadmill group did not return for follow up due to changes in schedule. The last recorded values 
of these patients were used with intention-to-treat analysis. Gomes et al. measured clinical 
control using the ACQ6. At baseline, some patients were considered not controlled because they 
had ACQ6 scores greater than 0.75.7 After the study, all patients were classified as controlled. 
Both groups significantly improved their clinical control compared to baseline (Table 3).7 Gomes 
et al. showed that aerobic exercise of various types, including a treadmill, can improve clinical 
control in children with asthma.  
Table 4 ACQ6 scores of Aerobic Exercise on a Treadmill and Playing an Active Video Game 
 Pre (median and 95% CI) Post (Median and 95% CI) P value 
Treadmill Group 1.16 (0.58-1.66) 0.25 (0.08-0.5) 0.01 
Video game group 1.71 (0.83-2.66) 0.25 (0-0.58) 0.001 
 
DISCUSSION 
 The current mainstay of treatment for asthma consists of using medications to open the 
airway and avoiding triggers. While medications such as bronchodilators and corticosteroids can 
adequately control the symptoms of asthma, they can have side effects with long term use and be 
expensive. Also, avoiding triggers can be difficult especially with seasonal allergens. All three 
studies demonstrate that exercise is effective as adjunctive therapy for patients to further improve 
control of their asthma. In some patients, exercise can induce asthma symptoms. Using a SABA 
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before exercise and having a proper cool down period afterwards can prevent exercise-induced 
exacerbations.8 All three studies included a warm up and cool down period as part of their study 
designs. Andrade et al. reported that none of the children in the exercise group had an 
exacerbation while Franca-Pinto et al. reported that those in the treadmill group had only 0.6 
exacerbations per patient while the control group had 1.5 per patient. 1,6  
 Most patients with asthma do not receive the appropriate education on how to control 
their symptoms.4 Before providers can recommend exercise as an adjunct therapy, they must 
ensure that their patients have received proper education on using inhalers and avoiding triggers. 
Since all these studies involved only clinically stable patients, primary care providers should 
adopt methods to monitor how often patients have exacerbations and use their SABA inhalers. 
Another option is to refer patients to a pulmonologist who can determine if patients are clinically 
stable before recommending an exercise regimen.  
 Patient compliance with following an exercise regimen is important to consider. All three 
studies had a considerable number of participants not follow-up resulting in a small sample size. 
In Franca-Pinto et al., the small sample size could be a reason why the between-group 
differences were not significant for clinical control.1 Applying the loss to follow-up rate from 
these studies to the general asthma patient population testifies that providers may have trouble 
convincing patients to commit to a regular exercise regimen. Finding time to run on a treadmill a 
few times per week can be difficult for patients with busy schedules. Other patients may not have 
access to a facility where they can use a treadmill. Gomes et al. proposed the use of an active 
video game as a more attractive exercise option for children.7 This would be a great option to 
improve compliance since most children spend on average more than an hour playing video 
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games each day.7 Aerobic exercise of any method requires motivation by the patients in order to 
have the most improvement.   
 The finding that aerobic exercise improves quality of life in children with asthma is 
further supported by Andrade et al.6 While the intervention of this study was only six weeks, the 
exercise group showed a significant improvement in quality of life.6 Andrade et al. states this 
significant improvement may be because most of the participants did not perform any type of 
physical activity before starting the study.6  Franca-Pinto et al. support this finding by showing 
that patients with less symptomatic control have a greater improvement in quality of life by 
adding exercise to their treatment regimen.1 However, the external validity of these findings is 
limited by the studies’ strict inclusion criteria. 
CONCLUSION  
  This systematic review of three articles confirms that aerobic exercise on a treadmill is 
safe and effective as an adjunct therapy at improving symptomatic control and quality of life in 
patients with clinically stable asthma. While asthma symptoms can be adequately controlled with 
medication and avoidance of triggers, adding exercise to a treatment regimen can decrease the 
number of exacerbations. More studies need to be done to determine if aerobic exercise is 
effective to reduce medication usage, and thus side effects and costs. Further studies can also 
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